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DETAILED ACTION 

Examiner acknowledges a submission of the amendment and arguments filed on 
July 21, 2008. Claims 42 - 43 are amended. Applicant's request for reconsideration of 
the finality of the rejection of the last Office action is persuasive and, therefore, the 
finality of that action is withdrawn. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this office action: 

A person shall be entitled to a patent unless - 
(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 1, 16, 26 are rejected under 35 U.S.C. § 102(b) as being anticipated by 
Switsen (US 3,598,889). Regarding claims 1 and 26, Switsen discloses a method for 
controlling an SCR-type switch by applying to a switch gate of the SCR-type switch (20 
in Fig. 1) several periods of an unrectified high frequency voltage in succession. Since 
the high frequency signals are applied to the SCR gate through capacitor there is no DC 
component in the gating signal and therefore the signal is not rectified. Switson further 
discloses an accumulated effect of series of pulses on the SCR switch (col. 3, lines 27 - 
60). It is because of inherent presence of an emitter-base junction capacitance, which 
accumulates the charges thus giving a rise to an accumulated base-emitter potential, 
i.e. potential bias. An evidence of inherency is provided by Boylestad et al. textbook 
Electronic Devices and Circuit Theory describing the semiconductor junction 
capacitance as being dependent on a value of an applied voltage (Fig. 1 .33). According 
to Boylestad et al., with a forward (positive) bias the junction has a substantial value of a 
diffusion capacitance while with a reverse (negative) bias it has much smaller value of a 
depletion capacitance. Since the capacitance is non-linear and dependent on a value of 
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an applied signal, the junction is capable of accumulating predominantly positive 
charges due to its larger capacitance and therefore larger charge storage capability. 
Such accumulation of charges in the emitter-base junction of the SCR transistor makes 
possible firing the SCR by applying several periods of the high frequency wave while 
individual halfway is not sufficient to fire it. When a bipolar wave of the high frequency 
signal becomes DC biased due to accumulation of positive charges in the emitter-base 
junction of the SCR, a peak value of the signal wave rises higher. Therefore, for the 
high frequency signal being barely sufficient for triggering the SCR due to its 
accumulated DC bias, its half period value alone (without DC bias) would not be 
sufficient for triggering. 

An additional evidence of the presence of emitter-base junction capacitances the 
examiner provides the following US patents: Dumont et al. (US 4459531), col. 4 line 61 
to col. 5 line 15, Yakushiji et al. (US 4982259), col. 1 lines 31-38) and Croft (US 
5,546,038), col. 4 lines 46-58, Figs. 1A-1C). 

Regarding claim 16 Switsen discloses the SCR switch receiving the high 
frequency control voltage to the control terminal through a capacitor (28 in Fig. 1). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious 
at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention 
was made. 

Claims 3-6 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Switsen in view of Yuan et al. (Patent Application Publication US 2002/0066904 A1). 
Regarding claim 3, Switsen discloses the method of claim 1. However, Switsen does 
not disclose wherein the high frequency is applied via an insulating layer formed above 
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a sensitive area of the component. Yuan et al. teaches wherein the high frequency 
voltage is applied via an insulating layer (Pg. 3 paragraph 33-34 & Fig. 1 element 104) 
formed above a starting area of the component (Pg. 3 paragraph 33-34 & Fig. 1 element 
102). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen device with the Yuan et al. device features 
because both teach how to efficiently control the triggering of an semiconductor switch 
and the configuration of the radiation sensitive device (photodector) of Yuan et al. 
provides an apparatus with better isolation which will prevent erroneous triggering of the 
switch. 

Regarding claim 4, Switsen in view of Yuan et al. disclose the method of claim 3. 
Yuan et al. further discloses wherein the high frequency voltage is applied above a gate 
region of a thyristor (Col. 4, paragraph 45). 

Regarding claim 5, Switsen in view of Yuan et al. disclose the method of claim 3. 
Yuan et al. further discloses wherein the high frequency voltage is applied above a gate 
region of a triac (Col. 4, paragraph 45). 

Regarding claim 6, Switsen further teaches the high frequency voltage being 
applied via a high-frequency line having terminals for connection to the high frequency 
voltage (14 and 18 in Fig. 1). 

Claim 7 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over Switsen 
in view of Yuan et al. and Spink (US 3824444). Regarding claim 7, Switsen in view of 
Yuan et al. does not disclose the high frequency being applied via a winding thru an 
external connection of the device. Spink teaches the high frequency voltage being 
applied via a winding that generates a magnetic field or responds to a magnetic field 
(Fig. 1 elements GT1 , GT2, GT3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen and Yuan et al. device with the winding of 
Spink to provide better isolation for the control gate of the semiconductor. 
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Claims 8-11, 13, & 17- 21, 23 are rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Switsen in view of Iwamuro et al. (US 6091087). 

Regarding claims 8 & 13 Switsen discloses an SCR-type switch component (a 
person of the ordinary skill will understand a method that is intrinsically described by the 
functioning of the apparatus) comprising two main electrodes (Fig. 1 anode and cathode 
of element 20) and at least one control electrode (Fig. 1 gate of element 20) controlling 
the SCR-type switch component in response to an unrectified high frequency power 
supply that supplies the accumulated effect on the SCR-type switch of applying the 
several periods in succession to start the SCR-type switch is an inherent characteristics 
of the SCR-type switch (see Claim 1 rejection above). The SCR-type switch has N-P 
junctions which inherently comprise parasitic capacitances that cause an accumulated 
effect of charges when a voltage is present at the electrodes. 

Switsen does not specifically disclose that the SCR-type switch component with 
the gate formed on an insulating layer that insulates the control electrode from a starting 
region of the component (for claim 8). 

Switsen does not specifically disclose that the control of the SCR-type switch 
controls without supplying current from the control terminal to the starting area of the 
SCR-type switch (for claim 13). 

Iwamuro et al. teaches an insulated gate thyristor (Fig. 1), which has the gate, 
formed on an insulating layer that insulates the control electrode from a starting region 
of the component (9 <oxide film>, 10 <gate electrode>). Because of this insulation, 
there is no current supplied to the starting region of the component. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen device with the insulated gate thyristor of 
Iwamuro et al. because it greatly contributes to reduction of switching losses in a power 
switching apparatus using these devices (Iwamuro et al.;Col.18 lines 33-36). 
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Regarding claim 9, Iwamuro et al. further discloses the control electrode being 
arranged above a gate region of a thyristor (Fig. 1). 

Regarding claim 10 Switsen in view of Iwamuro et al. discloses the SCR-type 
switch component of claim 8 but does not disclose the control electrode being arranged 
above a gate region of a triac. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen SCR device by arranging the control 
electrode above the gate region of triac, because a thyristor provides only unidirectional 
rectification and a triac would provide bidirectional rectification and therefore can be 
used for switching the AC voltage. Note that a triac is a configuration of a pair of 
thyristors connected in anti-parallel manner. 

Regarding claim 11 Switsen in view of Iwamuro et al. discloses the SCR-type 
switch component of claim 8. 

Switsen further teaches the control electrode being connected to a high- 
frequency line having terminals for connection to the high frequency power supply (14, 
18 in Fig. 1). 

Regarding claim 17 Switsen in view of Iwamuro et al. discloses the method of 
claim 13. Iwamuro et al. further teaches wherein the control terminal is insulated from 
the starting area (Fig. 1 elements 9 & 10). 

Regarding claims 18-21 Switsen in view of Iwamuro et al. discloses the method 
of claims above. 

Switsen further teaches the high-frequency control voltage comprising a plurality 
of halfwaves, wherein each one of the plurality of halfwaves is individually insufficient to 
turn on the SCR-type switch (see Claim 1 rejection above) 

Regarding claim 23 Switsen in view of Iwamuro et al. discloses the method of 
claim 13. Switsen further discloses the high-frequency control voltage being unrectified 
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since the SCR gate is connected to the signal source through capacitor thus making 
sure that the signal is bipolar. 

Claims 2, 14, 15, 25 are rejected under 35 U.S.C. §1 03(a) as being unpatentable 
over Switsen in view of Iwamuro et al. and Hui et al. article Coreless transformers for 
Power MOSFET/IGBT Gate Drive Circuits. Regarding these Claims, Switsen although 
discloses the high frequencies but does not disclose frequencies in megahertz region. 
Hui et al. disclose that substantially simpler and cheaper structure of an isolation 
transformer for driving power semiconductors may be achieved by using PCB 
technology, which is possible only when using high enough frequencies, such as 
ranging from 500 Khz to 2 Mhz (see Abstract). It would have been obvious to one 
having ordinary skills in the art at the time the invention was made to increase the 
workable range from single and tens of KHz (Switsen) to 1 MHz or higher, because 
according to Hui et al. article it would considerably simplify a structure of the coupling 
transformer, which may be built in a form of printed traces on the top of PCB without 
using ferromagnetic core. 

Regarding claim 25, Switsen discloses controlling the SCR-type wherein the 
control signal is provided to the gate through a capacitor (28 in Fig. 1). 

As to a workable range of frequencies ranging to 1 Mhz or higher, Switsen in 
view of J. A. Hui et al. discloses use of frequencies up to 2 Mhz for driving power 
semiconductors. A motivation for modification of the primary reference is the same as 
above. 

Claims 12 & 24 are rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Switsen in view of Iwamuro et al. and Spink (US 3824444). Regarding claim 12 Switsen 
in view of Iwamuro et al. discloses the SCR-type switch component of claim 8. 

Switsen in view of Iwamuro et al. does not disclose the high frequency being 
applied via a winding that generates a magnetic field or responds to a magnetic field. 
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Spink teaches application of the high frequency via a winding that generates a 
magnetic field or responds to a magnetic field (Fig. 1 elements GT1, GT2, GT3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen in view of Iwamuro et al. because a particular 
technique of coupling the triggering signal to the gate of the SCR through the coupling 
transformer was recognized as part of ordinary capabilities of one of ordinary skill in the 
art. 

Regarding claim 24 Switsen in view of Iwamuro et al. discloses the method of 
claim 13. Spink teaches wherein the high frequency is applied via a winding that 
generates a magnetic field or responds to a magnetic field (Fig. 1 elements GT1, GT2, 
GT3). 

Claims 27-28, 30-39 & 41-45 are rejected under 35 U.S.C. §103(a) as being 
unpatentable over Switsen in view of Bhagat (US 4630092). 

Regarding claim 27 Switsen discloses an SCR-type switch component (Fig. 1 
element 20), comprising two main electrodes (Fig. 1 anode and cathode of element 20) 
and at least one control electrode (Fig. 1 gate of element 20) controlling the SCR-type 
switch component in response to an unrectified high frequency power supply. The input 
high frequency signal passes the capacitor (28 in Fig. 1) and therefore is un-rectified. 

The SCR-type switch is controlled by applying a high-frequency control voltage 
to the control electrode (gate g in Fig. 1), the accumulated effect on the SCR-type 
switch of applying the several periods in succession to start the SCR-type switch is an 
inherent characteristics of the SCR-type switch (see Claim 1 rejection above). The 
SCR-type switch has N-P junctions which inherently comprise parasitic capacitances, 
which inherently comprise parasitic capacitances that generate an accumulated effect of 
charges when a voltage is present at the electrodes. 

Switsen does not specifically define the starting region and insulating region. 

Bhagat teaches a starting region (Fig. 2 elements 32, 34, 36) and insulating 
region (Fig. 2 elements 40, 46). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen device with the insulated gate thyristor of 
Bhagat because this thyristor with an insulated gate provides rapid turn-off even when 
the anode voltage stays high (Bhagat <Col. 1 lines 66-68>). 

Regarding claim 28 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27. 

Bhagat further discloses the first control electrode being completely insulated 
from the starting region (Fig. 2 elements 42, 40, 46). 

Regarding claim 30 Switsen in view of Bhagat discloses the SCR-type switch 
method of claim 27. 

Switsen further discloses the control electrode being capacitively coupled to the 
source of the high frequency signal (14, 18 in Fig. 1). In Switsen circuit modified 
according to teachings of Bhagat, the first control electrode is being capacitively 
coupled to the starting region via the insulating region. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen in view of Bhagat device because it provides 
isolation from the driving circuit by providing AC coupling. 

Regarding claim 31 Switsen in view of Bhagat discloses the SCR-type switch 
method of claim 30. 

Bhagat further teaches wherein the first control electrode contacts the insulating 
region (Fig. 2 elements 44, 40). 

Regarding claim 32 Switsen in view of Bhagat discloses the SCR-type switch 
method of claim 31 . 

Bhagat further teaches wherein the insulating region contacts the starting region 
(Fig. 2 elements 40, 32, 34, 36). 
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Regarding claim 33 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27. 

Bhagat further discloses wherein the first control electrode is insulated, via the 
insulating layer, from a semiconductor substrate in which semiconductor layers of the 
SCR-type switch component are formed (Fig. 2). 

Regarding claim 34 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27. 

Bhagat further discloses a second control electrode that is insulated from the 
starting region by the insulating region (Fig. 2 elements 42, 40, 46) 

Regarding claim 35 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27. Bhagat further discloses wherein the starting region comprises a first region of 
a first conductivity type (Fig. 2 element N) and a second region of a second conductivity 
type (Fig. 2 element P), wherein the first control electrode is closer to the first region 
than to the second region (Fig. 2 element 44, N), and wherein the second control 
electrode is closer to the second region than to the first region (Fig. 2 element 42, PN). 

Regarding claim 36 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27. 

Bhagat further discloses wherein the first control electrode contacts the insulating 
region (Fig. 2 elements 44, 40, 46). 

Regarding claim 37 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27. 

Bhagat further discloses the insulating region contacting the starting region (Fig. 
2 elements 40, N). 
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Regarding claim 38 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27 but does not disclose the control electrode being arranged above a gate region 
of a triac. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen in view of Bhagat device with a triac because 
a thyristor provides only unidirectional rectification and a triac would provide 
bidirectional rectification. Note that a triac is a configuration of a pair of thyristors 
connected back to back. 

Regarding claim 39 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen SCR device by replacing the SCR type 
switch by thyristor because a thyristor provides only unidirectional rectification and a 
triac would provide bidirectional rectification and therefore can be used for switching the 
AC voltage. Note that a triac is a configuration of a pair of thyristors connected in anti- 
parallel manner. 

Regarding claim 41 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27. 

Switsen further teaches the effect of the plurality of halfwaves of the high- 
frequency control voltage being applied to the control electrode close enough in time 
(high-frequency) and large enough in intensity such that the accumulated effect of the 
plurality of halfwaves gradually increases over time and thereby turns on the SCR-type 
switch, wherein the SCR-type switch is not turned on in a response to an effect of an 
individual one of the plurality of halfwaves applied by itself (see Claim 1 rejection above) 

Claim 42 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Switsen in view of Bhagat and Hui et al. article. 

Regarding claim 42 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27 except for the range of 1 MHz or higher. Hui et al. disclose that substantially 
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simpler and cheaper structure of an isolation transformer for driving power 
semiconductors may be achieved by using PCB technology, which is possible only 
when using high enough frequencies, such as ranging from 500 Khz to 2 Mhz (see 
Abstract). It would have been obvious to one having ordinary skills in the art at the time 
the invention was made to increase the workable range from single and tens of KHz 
(Switsen) to 1 MHz or higher, because according to Hui et al. article it would 
considerably simplify a structure of the coupling transformer, which may be built in a 
form of printed traces on the top of PCB without using ferromagnetic core. 

Regarding claim 43 Switsen in view of Bhagat discloses the SCR-type switch of 
claim 27. 

Bhagat further teaches wherein the high-frequency control voltage controls the 
SCR-type switch without supplying current from the control terminal to the starting area 
(Fig. 2 elements 40, 46 <these insulations do not allow conduction of current>). 

Regarding claims 44-45, Switsen further discloses providing to the SCR-type 
switch a plurality of halfwaves of high frequency voltage in succession, creating an 
accumulated effect to turn on the SCR-type switch; the accumulated effect on the SCR- 
type switch of applying the several periods in succession to start the SCR-type switch is 
an inherent characteristic of the SCR-type switch (see Claim 1 rejection above). The 
SCR-type switch has N-P junctions which inherently comprise parasitic capacitances 
that generate an accumulated effect of charges when a voltage is present at the 
electrodes. 

Claim 29 is rejected under 35 U.S.C. §1 03(a) as being unpatentable over 
Switsen in view of Bhagat and Spink (US 3824444). 

Regarding claim 29 Switsen in view of Bhagat disclose the SCR-type switch 
method of claim 27. 

However, it does not disclose wherein the control electrode is inductively coupled 
to the starting region via the insulating region. Spink teaches wherein the control 
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electrode is inductively coupled to the starting region via the insulating region (Fig. 1 
elements GT1 , GT2, GT3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the Switsen in view of Bhagat device with the winding of 
Spink to provide better isolation for the control gate of the semiconductor. 

Response to Arguments 

Applicant's arguments have been considered but are moot in view of the new 
ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zeev Kitov whose current telephone number is (571) 
272 - 2052. The examiner can normally be reached on 8:00 - 4:30. If attempts to reach 
examiner by telephone are unsuccessful, the examiner's supervisor, Michael Sherry can 
be reached on (571 ) 272 - 2800, Ext. 36. The fax phone number for organization where 
this application or proceedings is assigned is (571) 273-8300 for all communications. 

/Michael J Sherry/ 

Supervisory Patent Examiner, Art Unit 2836 
/Z.K./ 

Examiner, Art Unit 2836 
7/30/2008 



